Nicotine attenuates macrophage infiltration in rat lung allografts.
Monocytes and macrophages play an important role in acute pulmonary allograft rejection. Acetylcholine has been shown to exert anti-inflammatory effects on these cells via nicotinic acetylcholine receptors. The aim of this study was to test for the hypothesis that a global nicotinic stimulation of pulmonary allograft recipients attenuates acute rejection. Orthotopic left lung transplantation was performed in the Fischer 344-Wistar Kyoto rat strain combination. Graft recipients treated with nicotine added to the drinking water were compared with untreated allograft recipients. Graft histopathology, leukocytic infiltration, expression of inducible nitric oxide (NO) synthase and cytokine expression were analyzed during the process of acute rejection on Day 7 post-transplantation using quantitative reverse transcript-polymerase chain reaction (RT-PCR), enzyme-linked immunoassay (ELISA) and immunohistochemistry. The right native lung of the experimental animals was included as an internal control. Nicotine treatment resulted in a marked reduction in lung allograft infiltration by CD68-like antigen(+) alveolar and tissue macrophages, whereas resident mature macrophages (CD163(+)) and T cells remained unchanged. Concomitantly, inducible NO synthase expression, which was predominantly localized in alveolar macrophages of control allografts, decreased in response to nicotine. In contrast, cytokine mRNA and peptide levels were only marginally affected by nicotine. Stimulation of nicotinic acetylcholine receptors results in a marked attenuation of important hallmarks of pulmonary allograft rejection, indicating that cholinergic therapies may be beneficial for lung allograft recipients.